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TEACHING AND LEARNING WITH COMPUTER-BASED INSTRUCTION 
Karen Swan* , Marco Milrani^^ 



ABSTRACT 



Drawn from dala collected rroin New York Cily's Coinpuier Pilot Program, a on-going 
investigation ol" the use ol' comprehensive CBI programs in tlie basic skills remediation of 
educaUonally disadvantaged students, our findings suggest that the use of comprehensive 
CBI is allering tlic ways \\\ which teachers leach and students learn We found lhal CBI 
classrooms were more student-centered and coopcraUve Uian regular classroom 
enviromnenls, that teachers were more the facililalois of learning and learning was more 
iindividualized when computers were involved, and that students were more motivated and 
less Uireatened when learning on computers ihan when learning in regular classrooms. 

INTRODUCl ION 

Since 198?. the number of computers in American public schools has doubled to 1.7 
million or about 1 computer for every 25 studerUs. Tlie oldest, the most widely employed, 
and the best researched form such conipulei usage has lakeri is computer-based instruction 
(CBI). A good deal of rescaicli lias been done which suggests Uiat students learn as well 
or better when the material to be learned is preserued via computer (ref 1-4), but despite 
much reported anecdotal evidence which suggests that computer based learning is more 
individualized, more sludenl-cenlered, and more ccK^perative than regular classroom 
leamiing (ref 4-8), little empirical research has concerned itself with such matters. 

METHODOLOGY 



Tlie Computer Pilot Progiam is an on-going project of the Division of Computer 
Information Services ol" the New York City Boaid of Education. Its goals are to identify 
comprehensive CBI programs which can be effective in increasing die academic 
perfc mance. attendance, and positive attitudes of educationally disadvantaged students in 
grades 3 Uirough 12, and to isolate iniplenieiitatioii factors signiUcantly influencing 
program and/or implementation effectiveness (ref 4). During the 1987/88 and 1988/89 
schor^ years. 14 comprehensive CBI programs - Autoskills, CCC, CCP, CNS, Degem, 
ESC, Ideal, New Century, PALS, PC Class, Plato, PrescripUon Learning. Wasatch, and 
Wicat were evaluated hi 12 cleineiitaiy. 8 intermediate, and 12 high schools Uiroughout 
New York City. Studctils' spring cityvvidc test scores from 'die year preceding their 
participation in tlie Computer Pilot Program were compared with their scores from the year 
of their program participation using several statistical analyses to assess acliievement gains 
resulting from CBI use. Tests used were the Degrees of Reading Power (DRP) for reading 
achievcmeniandlheMetropolitaii AcliicvenientTest(N4AT)formathematicsperforniance. 

^ In tlie spring of 1989, we interviewed a sample of students and teachers at each school 

participaUng in tlie Computer Pilot Program for that school year. Open-ended interviews 
were conducted wiifi whole classes of students p-irticipaling in the program to determine 
> students' responses to it. bi addition, studetits were asked to individually complete two 

^ written questionnaires. The first of these was designed to corroborate and quantify 

Q information gained in the open ended interviews. The second was designed to assess 

^ student perceptions of the social context of the computer room. Teachers were interviewed 

I I individually and likewise given two questiotinaires to complete on their own. Responses to 

each question were tabulated and the percentage responding widi each choice calculated. 
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In addition, observations of students and teachers using CBI v/ere conducted in each 
participating school, and the same students were observed during regular classroom 
activities. Observations lasted fifteen minutes at a time, and consisted of the recording uf 
all student-teacher inlcraclions occurring during thai period These wrre characterized as 
either student-initiated or tcacher-mitiatcd , whole group or individual. The total number of 
interactions in each catcgoiy was tabulated and used to calcula le ratios of teacher-initiated to 
student-initiated and whole group to individual aiteractioiis for both CBf and regular 
classroom instruction, and llie significance cf differences between computer-based and 
regular classrooms assessed using a chi-:quare analysis. The total numbers of 
student-student interactions occurring in eachenviromuerit were also lecurded. 



RESULT b 



The results of our analyses of student achievemeiu scores have been reported elsewhere 
(ref 4), Tliey indicate tJiat involvement witJi CBI programs resulted in increases in tJic 
academic performance of llie students we tested: thai students' reading acliicveincnt gains 
were approximately equal to their mathematics achievement gains, and that an inverse 
relationsliip existed between students' instructional level and ihcir achievemeru gains 
resulting from CBI use. 

The results of our analysis of student and teacher questionnaires indicate that the majority 
of students believed they were more in conin^l of iheir own learning when learning on 
computers, and that the majority of teachers believed (hat they gave students more 
individual altenlion and weie more aware of individual student's pcrJonnance m 
computer-based classrooms We lound that tlie majority of both students and teachers 
believed that learning on computers was less tin eatcning and more inicresung tlian regular 
classroom leannng, and ihat discipline was less of a prohlem and students better 
understood the material presented during computer-based learning . 

Tlie chi-square analysis of student-teacher inlei actions revealed .significant differences 
between regular and computer-based classrooms In the numbers of student-initiated 
interactions. The quality of tliese differences is indicated by the ratios ol* Uie various kinds 
of interactions found in differing classroom environments. 
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Tiic ratio of ioaohor-MiMoiil-iiiUh.luMi v.-s ! S/i n. a-i!iilar d'.isMcK.ins :.Md I VI m 
comi cr rooms (l-iginc 1). The results indicaic il.at allhougli Uic nun.bcis c, 

ins riicUon Uicc wore nuinv nu.rc tcachor-iuiiii.icd inlcuRtums ... rcgi.lai classroo.n . 1 1 c 
rii nol Z^^ 1 in regular classrooms and OVl in 

™17 om results show ll.at while the .najority of nUcracUons in 

^^^Z^.!;\:tnuciL we. c whole group, the ovo,wl.el.ui..g ...a,o.-.ty o( ...teracl.ons 
occurring du. i.ig CBI were individual 

The total number ol siudent-stude..i i..ie.aciio..s obse.vcdwas 44 in regular classrooms 
a.^ 73 in computer .ooms These .esults ii.diuMle that ...ore cooperat.ve lear.uug look place 
in Uic co.nputer roo.ns we observed. 



CONCLUSIONS 



ERIC 



We found a.al the majonly ol students bohcvcd they we.c more ..i co.iUol ol Uie.r owi 
^arr,r whe lea.-..i..l o.. co...puters. ,M..d that the ...ajo.ity of teacl.e.s we ,..(e.-v.ewed 
beTevedTl a Ihey gate s.ude.lis .uo.e i..dividual a.te..lio.. a..d we.e n.ore awa.e o^ 
hSua st^der.rs' performance in con^puler class. oon.s than ... ^cgula.^ c ass-m^m 
cU^ngs. Such luidings corrolx,raie those of our open-e.^ded .nterv.ews a.K sugge 1 a 
c2puti..g c..vi.o.,nreuts we visited we.e ...o.e 7MM-.t.^c o( ...d.y.dua^^^^^^^^^^^ 
studenl-ee.itered lean.h.g lha.. regular cla^s.oo.,.s .n those schools 1 e lata ^"1 c^te 
classroom observations likewise suggest that ^^'"M^uter-lx.sed lean u.g 
individualized and stude.il-ceute.ed tha.i .egula. ciabMoom lea..ii.ig VVc lound tliat Uic 
maS ? l'"th s.ude.as a..d (eacl.en. believed that lea....ug o., -J^'j^H' e.s was le 
threatening and ...o.e i..te.estins tha.. .egular class.oom lear.....g. a.id that d.sci| line was 
ess n Pioble... a.,d stude.Us better u.,de.s.ood the ...aK-.iai prescu.ed durmg 
commuer-ba ed leanihig. Ihese results agai.i corrobo.ate Uiose ol our ope.,-ended 
iS"ils S sugg« that the studcts involved i.i the Co.,tputcr Pilot P.og.an. were less 
l eate..ed a.ul n.c'' ...ol.va.ed by eo..,pu,e, -based leanunu ^-^fy::^^^'^'^^;^^ 
twice as .nuch cooperative learui.ig lakuig place a.no..g su.de.us ..n'oKod ^^^^^^ ^ ^ 
akl.ig place among the same stude.ns involved i.i tegular class.oo.n msuucuou. bucl 
MngCggests that the e..vi.onn.e.,ts of the co...puter roo.ns we v.sited we.e mo.e 
cooperaUvc Uiaii those rou..d i.i .egular class. ooms u^ the sa.ue schools 

Our results i.Kiicatc lhat witl.i.i New ^ o.k City's Con.puter Pilot P.ogra.n. ll'^ us<; 
comprehensive CBI is creating lean.i.ig e.,viro.u.,ents wh.ch are ,nore j^]) "'^ ^^^"^^^ 
cooncraUve where teacl.e.s are ...o.e the fac.hlalors ol lear.u.ig a.id lear uig is more 
nSualized. a.id ^n which stude.iLs are less Uuea.ened .nore moliva.ed. a.id l';'vc &.ca^ 
perceived control over li.eir ow.i learning. Our f.nd...gs linking ...ceased acadcm c 
perfomance to students parlicipa.ion in the piogra.n suggest ^ ^J'' ^^^^^^^^^^^^ 
som- sense supportive of learning, at least a.nong die educationally disadvanuged stuaei t 
popuiuS.1 invcVd. Wholl.ersuchri.,di..asa.ege.,e,alizabletoot ,er I^;'';'^-"^^^^^^^^^^^^ 
ouler programs remains lo be seen. For the present, however. tJioy ai ieasl ^'--g J > 
funlicr investigalion of educalio.ial computing environments, as well as lurtlur 
invesligaUnn of \i\c particular features of such enviro.une.ils. 
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